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- The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 

WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 . 1 36(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1)D Responsive to communication(s) filed on . 

2a)D This action is FINAL. 2b)^ This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 

Disposition of Claims 

4) ^ Claim(s) 1-16 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) 03 Claim(s) 6-16 is/are allowed. 

6) ^ Claim(s) 1-5 and 10 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers y^fi 

9) ^ The specification^ objected to by the Examiner. 

10) ^ The drawing(s) filed on 03 September 2004 is/are: a)E3 accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

1 1) D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12) ^ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
a)Kl All b)D Some * c)D None of: 

1 .□ Certified copies of the priority documents have been received. 

2.D Certified copies of the priority documents have been received in Application No. . 



3.^ Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 



Attachments) 

1) ^ Notice of References Cited (PTO-892) 4) O Interview Summary (PTO-413) 

2) O Notice of Draftsperson's Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. . 

3) ^ Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 5 ) D Noti( *> of Informal Patent Application (PTO-152) 

Paper No(s)/Mail Date 9/3/2004 . 6) □ Other: . 
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DETAILED ACTION 

Priority 

Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which 
papers have been placed of record in the file. 



Information Disclosure Statement 

The information disclosure statement (IDS) submitted on 9/3/2004 was filed in 
compliance with the provisions of 37 CFR 1.97. Accordingly, the information disclosure 
statement is being considered by the examiner. 

Specification 

Applicant is reminded of the proper content of an abstract of the disclosure. 

A patent abstract is a concise statement of the technical disclosure of the patent 
and should include that which is new in the art to which the invention pertains. If the 
patent is of a basic nature, the entire technical disclosure may be new in the art, and the 
abstract should be directed to the entire disclosure. If the patent is in the nature of an 
improvement in an old apparatus, process, product, or composition, the abstract should 
include the technical disclosure of the improvement. In certain patents, particularly 
those for compounds and compositions, wherein the process for making and/or the use 
thereof are not obvious, the abstract should set forth a process for making and/or use 
thereof. If the new technical disclosure involves modifications or alternatives, the 
abstract should mention by way of example the preferred modification or alternative. 

The abstract should not refer to purported merits or speculative applications of 
the invention and should not compare the invention with the prior art. 

Where applicable, the abstract should include the following: 

(1) if a machine or apparatus, its organization and operation; 

(2) if an article, its method of making; 

(3) if a chemical compound, its identity and use; 

(4) if a mixture, its ingredients; 

(5) if a process, the steps. 



Extensive mechanical and design details of apparatus should not be given. 
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The abstract of the disclosure is objected to because it contains references (ex. 
F, DF, C) which refer to specific design details relating to Figure 1 . Removal of these 
indicators is requested. Correction is required. See MPEP § 608.01(b). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

This application currently names joint inventors. In considering patentability of 

the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 

the various claims was commonly owned at the time any inventions covered therein 

were made absent any evidence to the contrary. Applicant is advised of the obligation 

under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 

not commonly owned at the time a later invention was made in order for the examiner to 
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consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

Claim 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Yamasaki 
et al (US 4693544) and in further view of Shiono et al (US 5138495). 

With regard to claim 1, Yamasaki et al discloses an optical fibers 13B, 13C, 13D, 
and 13E having a diffractive films 17B, 17C, 17D, and 17E respectively, formed upon 
the end portion of the optical fibers (Figure 6, column 5 lines 50-68, column 6 lines 1-4). 
However, Yamasaki et al does not disclose the use of a DLC layer, nor a diffractive 
grating included in the DLC layer, within the diffractive film. Shiono et al discloses the 
use of a diffractive optical lens coated with a diamond layer 12 (Figure 13, column 9 
lines 34-68). As diamond is a form of carbon, it may be considered a "diamond-like- 
carbon" or DLC layer. This diamond layer, after formation, exhibits the structure and 
function of a diffraction grating, as it contains areas of high refractive index and low 
refractive index (within the "peaks" and "valleys" of the surface of the diamond layer) 
and is able to diffract incident light according to wavelength. It would have been 
obvious to one of ordinary skill in the art to combine the above teachings to produce an 
optical fiber with a diffraction film upon its end face, where the film consists of the DLC 
layer and corresponding diffractive grating as taught by Shiono et al, as the addition of 
this DLC layer imparts strength to the structure (Shiono et al: column 9 lines 46-50), as 
well as allowing the structure to be simplified (Yamasaki et al: column 1 lines 20-29). 
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Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Yamasaki 
et al (US 4693544) and in further view of Shiono et al (US 51 38495). 

Yamasaki et al and Shiono et al disclose the device as previously described. In 
addition, Yamasaki et al shows in Figure 6 that the diffractive films 17B, 17C, 17D, and 
17E are capable of splitting a beam, originating from optical fiber 13A and having a 
plurality of wavelengths, into a plurality of beams containing a single wavelength 
(column 5 lines 50-68, column 6 lines 1-4). This device as shown in Figure 6 would also 
function to combine the beams having differing wavelengths into a single beam with a 
plurality of wavelengths if operation was reversed, as is known since Yamasaki et al 
refers to the device as a multiplexer/demultiplexer (column 4 lines 62-65). 

Claim 3 is rejected under 35 U.S.C. 103 (a) as being unpatentable over 
Yamasaki et al (US 4693544) in view of Shiono et al (US 5138495), and in further view 
of lizuka etal (US 6388811). 

Applicable to claim 3, the optical diffractive film device, as produced by the 
combined teachings of Yamasaki et al and Shiono et al, is described above. However, 
Yamasaki et al and Shiono et al do not disclose the specific function of allowing a single 
wavelength beam to be split into a plurality of beams, as well as causing a plurality of 
single wavelength beams to be combined into a single beam, lizuka et al discloses an 
optical diffractive grating, formed of local areas of high and low refractive index. The 
diffractive grating allows a single wavelength beam to be split into a plurality of beams, 
as well as causes a plurality of single wavelength beams to be combined into a single 
beam (column 2 lines 28-45). It would have been obvious to one of ordinary skill in the 
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art to combine the teachings of Yamasaki et al, Shiono et al and lizuka et al, as they 
illustrate the functions the optical film of Yamasaki et al and Shiono et al are capable of, 
as they themselves have a diffraction grating. In addition, the strength of the "DLC" 
layer of Shiono et al would impart additional strength to the diffraction grating of lizuka 
et al (Shiono et al: column 9 lines 46-50). 

Claims 4 and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yamasaki et al (US 4693544) in view of Shiono et al (US 5138495), and in further view 
of Hida et al (US 2004/0247243). 

Pertaining to claims 4 and 5, the optical diffractive film device, as produced by 
Yamasaki et al in view of Shiono et al, is described above. However, Yamasaki et al 
and Shiono et al (US 5138495) do not disclose the specific functions of acting as a 
polarization-division multiplexer/demultiplexer, and acting as a wave-plate with respect 
to TE and TM waves. Hida et al discloses a waveguide diffraction-type 
multiplexer/demultiplexer having polarization-division functionality (paragraph 0006- 
0008, Figurel). The diffraction-type multiplexer/demultiplexer is capable of combining 
TE and TM waves and separating TE and TM waves (paragraph 0061 , 0066, 0073, 
Figure 5). In addition, the diffraction-type multiplexer/demultiplexer has wave-plate 
functionality with respect to TE and TM waves (paragraphs 0066 and 0068, Figure 5). It 
would have been obvious to one of ordinary skill in the art to combine the teachings of 
Yamasaki et al, Shiono et al, and Hida et al, as the strength of the DLC layer(s) of 
Shiono et al would impart additional strength to the structure of Hida et al (Shiono et al: 
column 9 lines 46-50). 
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Claim 10 (as dependent upon claim 1 , and further referred to as 1d) is rejected 
under 35 U.S.C. 103(a) as being unpatentable over Yamasaki et al (US 4693544) and 
in further view of Shiono et al (US 5138495). 

Referring to claim 1'0 1t Yamasaki et al, in view of Shiono et al, disclose the device 
as previously outlined. Yamasaki et al, in view of Shiono et al do not disclose the 
specific functional limitations of the device being operation between wavelengths 0.8 
microns and 2.0 microns. However, Yamasaki et al discloses the optical diffraction film 
for use in multiplexer/demultiplexer, optical switch or optical coupler, all which utilize a 
wide range of wavelengths, including between 0.8 microns and 2.0 microns. Therefore, 
it would have been obvious to one of ordinary skill in the art to fashion an optical 
diffraction film that may be utilized within this range, as it is a range utilized by optical 
system for which the device is designed. 

Allowable Subject Matter 

Claims 6-9, 10 6 , 11i, 11 6 , 12, and 13i, 13 6l 14i, 14 6 , 15, and 16 are allowed. 

The following is an examiner's statement of reasons for allowance: The 
applicable prior art discussed within this Office Action does not disclose, nor does it 
reasonably suggest an optical fiber comprising numerous diffraction gratings formed 
upon the end face of the fiber, where the first diffraction grating containing DLC has 
polarization-division demultiplexing functionality for splitting TE and TM waves, and the 
second diffraction grating containing DLC has wave plate functionality with respect to 
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either TE or TM waves. It is the examiner's opinion that these limitations of claim 6 
constitute allowable subject matter, as do claims 7-9, 10 6 , 11 6, 12, 13 6 , 14 6 , 15, and 16, 
as they are either directly or indirectly dependent upon allowable claim 6. In addition, 
the applicable prior art does not disclose, nor does it reasonably suggest, forming the 
regions of high refractive index within the diffraction grating using an energy beam to 
irradiate the DLC layer. It is the examiner's opinion that these limitations of claim 1 1 1 
constitute allowable subject matter, as do claims 13i and 14i as they are either directly 
or indirectly dependent upon allowable claim 1 1-|. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Rhonda S. Peace whose telephone number is (571) 

272- 8580. The examiner can normally be reached on M-F (8-5). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Rodney Bovernick can be reached on (571) 272- 2344. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 

273- 8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Rhonda S. Peace 
Examiner 
AU 2874 





